The conjugate addition of organocuprates, 1 and more recently organozincates 2 derived from Grignard and organolithium reagents, to α,β-enones comprises useful synthetic methodology. Considerable progress has been achieved in the use of organozincates with non-transferable ligands 2, 3, 4 and in enantioselective conjugate additions with organocuprates 5 and chiral copper catalysts. 6 Despite the fact that powerful copper(I) catalysed 1,4-additions have been developed 1, 6 the zinc(II) catalysed addition of organometallic reagents has hardly been investigated. † We report herein the conjugate addition of Grignard reagents to α,β-enones catalysed by diamine-zinc(II) complexes.
In order to study the effect of zinc complexes in conjugate addition reactions the reaction of ethyl-and isopropyl-magnesium bromide with α,β-unsaturated ketones using 0.1 mol%
(1) or (tmeda)Zn(OBu t )Cl (2) was examined (Scheme 1). In a typical experiment Pr i MgBr (10.5 mmol) in diethyl ether under a N 2 atmosphere was added to a solution of (1) or (2) (0.01 mmol) in tetrahydrofuran (THF). Cyclohexenone (10 mmol) was slowly added (5 min) and after 30 min the product was isolated using standard procedures. † 1,4-Additions of diethylzincate catalysed by a Ni II complex have recently been reported 10 The results of the conjugate addition with various enones are summarized in Table 1 .
Several effects were observed using catalytic amounts (0.1 mol%) of zinc complexes at 0 °C. The isolated yields of 1,4-adducts increase substantially in all cases ( Table 1 ). The amount of condensation products, as observed in the uncata- Table 1 . Conjugate addition of Grignard reagents to enones using (1) and (2) as catalysts.
Complex (3) is prepared from (S,S)-N,N'-dimethyl-,N,N'-bis(1-phenylethyl)-1,2-ethylenediamine. 3, 8 With 1 mol% of (3) at 0 °C we obtained 3-isopropylcyclohexanone with an enantiomeric excess (e.e.) of 8%. ‡ The e.e. was determined by 13 C n.m.r. of the diastereoisomeric (2R,3R)-(-)-butane-2,3-diyl acetal. 11 This result provides additional support for the catalytic role of the zinc complexes. In conclusion we have observed, as far as we know, the first conjugate addition of Grignard reagents catalysed by zinc complexes.
We 
